Controlling the size of organs and organisms.
A key difference between yeast and metazoans is the need of the latter to regulate cell proliferation and growth to create organs (and organisms) of reproducible size and shape. Great progress has been made in understanding how growth, cell size and the cell cycle are controlled in metazoans. Recent work has shown that disruption of conserved components of the insulin and Tor kinase pathways can alter organ size, indicating that the normal functioning of these pathways is essential for organ size control. However, disruption of genes that regulate patterning and of genes that control cell adhesion and cell polarity has a much more dramatic effect on final organ size than does manipulation of the cell cycle or of basal growth control mechanisms. These data point to an 'organ-size checkpoint' that regulates cell division, cell growth and apoptosis. Recent data suggests that cell competition may play an important role in implementing the organ-size checkpoint.